nsg^mim 3 0 jun zuu4 



( 1 2 ) ^ M ^ ?y <^ ^ .*<J m ^ 6<I S * i« 

11 



(19) -^^^^l?./^ JISHiBuiFs 

m ^ 



(43) ai5^^^p0: 
2003^7 HlOB (10.07-2003) 




PCT 



(10) 

WO 03/056849 Al 



(51) mf^^m^': 

(21) ai5S*i»^: 

(22) ni^^fllP: 
(25) *i»iSW: 
(26) 

(30) ttifeto: 
01145113.0 



H04Q 7/00, 1104 J 13/00 
PCT/CN02/00220 
2002^3^ 29 Q (29.03.2002) 

2001 ^1 2>B 30 B (30.12.2001 ) CN 



(71) ^iSA(X?l^^aUJt^'hM^**gSH):^*ft*:WR 
^3I(HUA>VEI TECHNOLOGIES CO., LTD.) 

*ffllR+'t^:fcjBt, Guangdong 518057 (CN). 

(72) &mA;& 

(75) SBflA/*i»A({Z5CtllH): ^^C>S(DIAO, Xinxi) 
ICN/CN); JP^S(GUO, Fangfu) [CN/CN); ^Sr 

Guangdong 518057 (CN). 

(74) ftSA: dfc««^»iRj^3Rfta*K«ff'S>^ 

(KANGXIN & PARTNERS); + B4b]KfpB4« E— 
:fel*^33-§*f**a2313^, Beijing 100032 (CN). 



(81) JB^HO*): AE, AG, AL, AM. AT, AU, AZ, BA, 
BB, BG, BR, BY, BZ, CA, CH, CO, CR, CU. CZ, DE, 
DK, DM, DZ, EC, EE, ES, Fl, GB, GD, GE, GH, GM, 
HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, 
LC, LK, LR, LS, LT, LU, LV, MA, MD,.MG, MK, 
MN, MVV, MX, MZ, NO, NZ, OM, PH, PL, PT, RO, 
RU, SD, SE, SG, SI, SK, SL, TJ, TM, TN, TR, TT, 
TZ, UA, UG, US, UZ, VN, YU, ZA, ZM, ZW 

(84) JB^a(lftE): ARIPO^f!l(GH, GM, KE, LS, MVV, 
MZ, SD, SL, SZ, TZ, UG, ZM, ZW), Kfc3E^|y(AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), KfcifH^fllCAT, 
BE, CH, CY, DE, DK. ES, Fl, FR, GB, GR, IE, IT, 
LU. MC, NL. PT, SE, TR), OAPI^^a(BF, BJ, CF, 
CG, CI, CM, CA, GN, GQ, GW, ML, MR. NE, SN, 
TD, TG) 



PCT/>m«f J fe:*^ ««fS.-<%:zLiff 



(54) Title: A METHOD DISTINGUISHING LINE OF SIGHT (LOS) FROM NON-LINE OF SIGHT (NLOS) IN CDMA 
MOBILE COMMUNICATION SYSTEM 



g {S4)&ffi^m CDMA5|^^iH&»*fe+nrm^*«Ita^&itMiR»J*ft 



■c 



I 



Avefage_Noise_Power 
Tfme_0*_First^Tnic_Af rival 




A. ..READ POWER DELAY DISTRIBUTING 

B. . .SELECT MAX-PATH 

C. .. DETERMINE AVERAGE NOISE POWKR 

DETERMINE TIME OF FIRST PATH ARRIVAL 

D. ..DETERMINE LOCAL MAX-PATH 

E. ..IS BOTH EQUATION 1 AND EQUATION 2 

SIMULTANEOUSLY TRUE? 

F. ..DEC1DEAL0S 

G. ..DEaOEANLOS 



^ (57) Abstract: Present invention relates to A method distinguishing a line of sight (LOS) from a non-line of sight (NLOS) in 
CDMA mobile communication system. In this invention, on the basis of coherent cumulating and non-coherent cumulating 

ON completed by system, according to a difference between power levels of direct path and non-direct on power delay distributing, 
and by using difference between x/o of the LOS power delay distributing and t/a of the LOS power delay distributing (t and o 

VO is average delay and root mean square delay spread of multi-path power distributing, respectively), it is made for distinguishing 

^ the LOS from NLOS. By using inter-path power difference on same power delay distributing, the decision be made, comprising: 
whether ratio of max-path and local max-path is greater than threshold K (when no local max-path exist, it be replaced with 0 

2 times average noise power); whether difference between lime of first path arrival and time of max-path arrival is less than given 

— . value, if the both decision results are yes. the LOS be decided, contrarily, the NLOS be decided. This method can simply be 

^ achieved, and facilely incorporate with current system. 

^ [ia«IS] 
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IlillBDiiliiOilliiiMiim 



(57) 



;^^mi^^—^ CDMA ^pifyi^M ^^^A^-^^H^^^-^^H^titifjir-^^^] 

^?ir, j^f^.^A^A^n-fW>^°^ AY^n-fW.A^^i^±> mm—^^Jj^H}^ 

^'j ^^^j^^i^^t^^^m^-^ i^^^m^if^ ), it^fsr^i^L'ftiK los ) 

?S iiBt r^l J. 'J ^ -f- ^^i. T, ^ fS] Qt /-^ ^ ^-ft Bt -^'0 ^ LOS -ft il . ^ 
J«!-J;Jf; NLOS-fm. ^iiHf^^-, |^-f ^^Jl^^ift-.li'^. 
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CDMA ^^^mt % iJL t •5r*<L4 A\ -sr^^-ft iK^'J ^ 

^i^^^ijh (CDMA) ^P^mt^^i/L^, ^%^%^^^iL%\^iH^^ 
it^—^^^^k^m^^ir-^n^^mtiJL (LOS) jft^iX^'J#^=fJ?, (NLOS) 

^m. m^^M'^^^^^'^mfiM^^n^^. ii#-sr^i<L (NLOS) 
-^mt'^ (LOS) ^#-sr^JiL (NLOS) ^tiiT^i^T^/j.ii'ftii (a) 4 

^jLii-ftil (a). 

J?] i^^l^^;t'fi6^i''x^'J^^^=fJi'ftil (NLOS ) -t^^ 
M.P.Wylie ^jli:?^; "The Non-Line of Sight Problem in Mobile Location 
Estimation" >'^^(v'>^Tf^#3L^ 1) , ^ 1997 ^ 9 fi , M.P.Wylie 

i^^gl^'f'J^^ill^T— ^^ttfr-f-p^ US 5,974,329, "Method and 

System for Mobile Location Estimation" (^>t T # Xi^ 2) 6^ ^ t » 
t^jSf^it^^^^^fit^^ NLOSi^J^^JE, ^iK^^<\tift, # NLOS 
tf.^>J^i;tl'f^7(7;f^^^;^B^ NLOS if.^'J 

(1) Xt^'1-J.M>Ji!>Jt#S!j6^;fl/'i5:-^ (UE) ms^si^mii^^tnikn^ 
Bt l«l 6^-ie.^; ( 2 ) 5tie-#:6^ ;>cl:^t-i^i4^t^?f ^^JE; ( 3 ) ^'J^ NLOS '^t 

^LOS'lt?X.T>5!'lJ:6^^;i. (^t>rJ.^tl.^^^-i^i3a'l*J.it^ ^ 
NLOS i'liS'J . 
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:5^^:^>^;L^^Pit'^t■^M^ (FCC) ^t''l«I>Ettltra-]6^:t-.tL, 
^^ifA^^^r^^^ 01105808.0. ''ik^^ ^^%^%^mt 

^t6^^sr0l^*#-J.^^i^atii-^nt^l-r>a-^tbf/c7^^5£ LOS -fy>^'J6^ 
it* 

T.S.Rappaport, "Characterization of UHF multipath radio channels in 
factory buildings " IEEE trans antenna and propagation 
vol.37,no.8,pp.l058-1069,Aug.l989 ( U T f^#X.^ 4 ), +M-^^ 1*1 miK^^ 

^i^4Sifr/a6^Hi^A^^J^ LOS )^^^VX'v\%^X]t^iki^ 
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^i^m^^^fjAiSiif—^ CDMA ^P^^^t^^iA^sTyfU^tit^i?.^^] 

^^^i^}t^A^Xit^i^Jj^ik}k.^iS\iiii^^mf LOS ^ NLOS iP.Mii^if 

cr: (RMS) H^^t^) ^AY^iJi^^^it^^Jj^^ 

^i£4^J&B^i)6t6m^::5r^;|.il#6^: — # CDMA ^^iiit'ft.?.*-^ 
A. -i^/v^^^-Ht^^^; 

S ij i* Dt I Bl ^ $5 ^5 6^ SiJ ii. Bt I ^ J. J ^ f- Bt I0l T . #0 ^ 
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^tb (f/a ), ;^it\^tit'h^ Delta ( A ) Bt., ■^''JS'f>(7'sr^i\L'ftil, vl^ti^lrb 
m^'J^i^ Delta ( A ) at, -^'JJ^^ ^^"5]-;fj^>fti£. 

^/fii^4!^lt» ^>fii6^ Delta $L<|Li^7 0.5 -l^lBl, 

Bt, Theta ( 0 ) 'fl-d^-^ii}'':^^ J^^-ft^/^^^^Sas^^^s^m. 
^/fi^lTheta ( 6 ) 6^^#:^ig.>{7 2. 

^m^-:^^ Alpha ( a ) SI f*) i^:??.; PJfi^^ Alpha ( a ) — 

ii6^j n FMi K. ^^i^^6^ ^^h-ftii^^ n p^m k lo. 

i£Ta>|i^/ri£6^-i^.^ D t. ##nF^<fe K^^ Kl K2, JL 
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K1>K2; 

^/fiin F^'ji Kl 10, n PH'jt K2 5, 

a^*4^^^6^i^;5r^^ ( RMS ) Bti^4r>^ ( a ) ^hbf /tj LOS iK^'J. 

4^ J. i^s^'J J>.5sl{ Ji , #^ 'J 6^ 4 Bt 1^.^^ (>^f/a^A^ -syi^ 

^^iLi<k.E:^ LOS -ftil-^ NLOS -ftil, ^jf^^^-fi-J-^filri+^Ji: t ?1^-L 
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, * t © 2a ^-/^7^T^^>l^E-^^Jl6^ LOS ^^$0iiEftt'J>t?^^?.A^W6^ 
S 3 A^'J;?! ^^af^l ii^^Jj^A^itn LOS/NLOS #''J <fe 6^ >.fu^l4£ ® ; 

^^J^#-?S>t.. #-<3:;C(lB, ®t First_Path^n^^ l^S^p-r 
^2:, Max_Path Second_Max_Path Alpha 

( a ) 4.^— Local_Max_Path ^-iFy^-sp^SS^^i, 
AJ.^*J8T6^^/^-sp^?5a ( Local_Max_Path ) 

S la ^-/r^^— ^J^^fi^^^i±jtiIi^-?.;*o^#^0i^f.;*t'^J£>&6^ LOS 

g;^o^i£;&6^ NLOS ^tit^^A^H^^^^^ 

© la t. LOS -ftiMl^^^ if Bt 54.^^6^ >^E.^<^#-Bt^i.^^6^^ 
i^ikS-^^^i^^ l'-2 ^^"^^m^ (Max_Path), 

Max_Path ^§:^^$^JknkM.^^i^^; ^'.1^5^i^2:;^#J6^— >ME l'^ Alpha 
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M,i^^±it^^^^E^^-^, ^AiS^it^A; ^ Alpha ( a ) EfSJ^>&. 
^^^fi^NLOSa, a6^?5>^;il>^5^^-J^^, Local_Max_Path ^ 
Local_Max_Path 6^:ii^^^;t.El"9] (*)-f-^Jl ( Pff-^it^M^AM-i^M ). 
^RiiSi'Jfr^B^, Local_Max_Path d^-IS;! ( @ t ^/f^;5(; - 30dB ) ^^'f^-f 
Max_Path ( S t ^-^^^ OdB ), Local_Max_Path ^^-f Max_Path 10 

i^ifl ^X Ji ( © t^/f^^ 30dB). itms,^jLiifjA^^j^^m.;^^m LOS 

© lb t NLOS ^tit^jfj^Q^^^^^^^A^: ^^*#-EIti^i^^6^fe 
dt^'liZisL«g'W>^ 1^2 4->5^>t^^^, 4.-4^^ ( First_Path ), M 
>#^ft?5^i:( Max_Path ); »i^2i;&#JA-^Ef°"] Alpha( a ); ^ Alpha 
( a ) Efal^y^, ^4^^ 6^ NLOS , Local_Max_Path ^it^ 
Local_Max_Path 1^1 l^-f-:^^ ( ^Jf-^t^M^AM-^.^M ). 

^ I^^vJi!"Ji:;^a^ , Local_Max_Path 6^ ^/H^ Max_Path 6^ +S;t.|a] it 
^'J , it^U^jLfi^^M.^m^M ^^^^m NLOS ^X^'J 

S 2, S t ^ a T*<L^a-^ 4^ T'fJ^L^^a 6^ Jyi^ at ^^^^ 6^ f /a -e: 

(RMS) Ht54r>^), ©t^5k#^^^*#-Bt5l.r;^#^>^-f- ( Fpj^^ 

-tii^HF^ (St^-^^:??; 1.0) LOS >fti£6^ f /ct fi^iij-fl^ 
0.65 ^i^nP^ ( © t^/r^^ 1.0) Ji:T NLOS it f I a 

1.5 iL;^, ifiiiL, v:^r/or=l >(;np^, ■=r»-^^^l^:Jt5-iik.E^^it^555H"ftit. 

S 2b, ;^'F^:^^I^^;^^v!^!'J5lj6^-i-a^fei^A, m^^h^i LOS ^ NLOS 
^*#-Bt?^.^^6^f/a, ^t^l^^^LOS^tii6^r/c7, J. ^^^^ NLOS 
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itit^f/a.mib tfr^f/a^S 2a t LOS ^ NLOS -ftild^f/cr^iltbi^i, 
© 2b t LOS ititf/a^ij^r.v^^im^ S t ^/f 0.65 ), ^ NLOS 

^titf/ofifjmM']t^^^^^'\^i^l.5f^f^\ 1.0, 1^0.5 

m 2b S^fA^ LOS 'ftitfi^f/a'fo NLOS -ftitfit T/a^le"] 

-^^^^^fl^, ^f/a'J^-f#^^>^ (S 2b ti(? 0.65) 

>^ T/ait—^itn LOS tJEl^'J 

^^A-^itn LOS -Itit-^ NLOS 'ftit-^'J^6^^^«l. 

^2#m, Max_Path, M?iX^2iih ^iit^^A^^jh^^ 

^^^t-l^yl (^❖if^?*;^) 

^ iPi^^^ij'AP^J}^ (Average_Noise_Power), #-9^;^^ 1 

m -^^2; )6^5'JiiEltr°1( Time_Of_First_Path_Arrival )^^§LmH Max_Path ) 

iiBtl^l ( Time_Of_Max_Path_Arrival ). ^^'^p :^Jj 0 

N4" (:i!aN = 5) ^^^^-Bt^^^Jii^^^'flL^ 
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>5^^>^-&P&?5;?3: (Local_Max_Path). /^^iii^^^^ih^ 
Mj^^i^k'^i i-ko^^^Mj^^Llk'^) , Local_Max_Path 'J6^^>^;f0Jitf- 
Max_Path >^>^ Alpha ( a ) -ft^-jSi) f*)i4#t, •ko^;^it^^i^^',9L^-^ 
^m^i-^^, fjL^^'^p-^^^^j^^^} Theta ( B ) i-ko Theta=2) 
Local_Max_Path it^ Local_Max_Path ^^m, ;t4E.^?5^S^ 

^IL^^ik^^^M Alpha ( a ) ^i^^d^ M 7 LOS -ftit t 

^^^^§i^§:^^i§iA.M^^, Alpha ( a ) 'fi.fi^i4^>Giit;^i^ — ^>s^>^ 
(CHIP) i>fj%Jt. 

Max_Path/Local_Max_Pat > K (1) 

Time_Of_First_Path_Arrival-Time_Of_Max_Path_Arrival<T (2) 

(1) ^^''Jl^&?Sa^>^-^(^^?5a6^ tb-fl (Max_Path/ 

Local_Max_Path ) ^ ^ :^ i=- fl ^1 K , ^ t 6^ >^ ^ ?5 
(Local_Max_Path) ^^^^'fl'ffr/X,, — ^ 
—^Ar-^M^^A^^^^^-lfifL, jlbBt6^>^-&p^?5^3:^>t; Theta ( 0 ) 
>f|-6^-f-ii)-^>^*4, Theta ( 6 ) A^-^-^^^.it; 2. ^^-^iP^^^^HtSt, 

10. 

-f BtlB-JX-fiLT, Tit^^^^S^i^)^ (CHIP) k>ij*l, ^l^^^-fl^ 2>h>6^>t 
(CHIP) 6^^>^. 

^6 1^m, rk^^mHi^^^il). iC(2). Jfl'l^'J^t/ LOS -ftit, >^ 

r^itm^mA,i<. ^(2), itio-^ox? NLos-ftit. 
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'fsit6^&5i^2:^>^-&p^55^3:6^tb^ ( Max_Path/ Local_Max_Path ) -^fk 
^ NLOS -ft it 6^ ^ ?5 ^3: >^ -gp jSl $5 a 6^ 
( Max_Path/Local_Max_Path ) ^^^^Xj^i-X^. A T Et^il^'f^^L, 
■^aaj-n ?fi K itfj^^it—^iili^^: Kl K2, JL K1>K2, Kl 10. 

^^^Si^^^^^^^^S^^Siit^ttm Max_Path/Local_Max_Path )>K1 H, 
^•J 7h LOS -(t it ; ^ ^ $S >^ ^ ^ 51 6^ >fi ( Max^Path/ 
Local_Max_Path ) <K2 H ^''1 NLOS -ft i£ ; ^ Kl> 
( Max_Path/Local__Max_Path ) >K2 Bt. -^0^ ^-^^^t 'ft it. 

4, m^n^^^^^^'m^i^^J^^M.^T/aStn NLOS •if>^'J6^> 

(LOS), t^.^^i^n^^ii^^^^mtiM^^itn^^^^^^'i^, i^--^^^] 

Jk^^^mt ( LOS ) ^^H-sT'f^'ftit ( NLOS ). 

i>^jk^'']¥JL^> m^>M,p]^? A^^—-^-^ LOS -ftit/^ii^'-J^ NLOS -ftitT , 
^/fif.^^'Ji9'J^# NLOS -ftiti^-^'J^ LOS ititl , -f ^-?-ftT^^>^§;i- 

(1) d^^^^H^i^^'^^A—^LOSitit^^^^H^^^, 
T^til^ LOS J^^-Btil^^^'f'tii— ^^^'J>/^ LOS -ftit^ 
NLOS W^^^)l^^i^^:^)^xla^\^bh^^^^-^W^^ dj^ 3 ^ 
^ 7 ir-^^, LOS 'ftil^ft. NLOS 'ftii6^)?*#Bt3€^^3<ir.jtT/aiLla"]^ J. 
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% 3 ^y^^ ( 3 ) -i+^^g^a ( ^T4^*J^1, Jk^^^ x^±)^^ 

r,= Tirae_Of_iTh_Path_Arriva - Time_Of_First_Path_Arrival (3). 

p. ( 4 ) 

P/ ( 5 ) 

^ m t > — ^S:'ft;X.Tit ^i5!'JJ:#J'J>i^^ t ^:>C6^ LOS a6^5'Jii 

J-PptbiJiLBtrB] (Time_Of_First_Path_ Arrival-Time) -ft^ Btf^l^A, ii# 

^M..^JW(>^T, ) #i'j6^^ii|Bt^^'J^, il#<^'J^*.^ LOS 'ft^JLT^m 
#t'J^6^, 'fSpl.^NLOSiEg-^^'l-friJLT, i^n?.^ (3) ^^^^\ii^Ttt^^>i>^T^ 
^ ^tijM.^, it'ft it >Xit it^it © 2a ^ ® 2b tl^^ »->^ ^ ifc . 

^i^aA^fiiiC (3) 6^i+^>r>i-?iL^6^, vjt NLOS -ffryiT, 

20 f/a^tb^Ml;f B^^6^;ic.'J>, .fii>{?t. LOS 'ft^XT, xia-^$k^Ati^^)L 
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Gama=f/a (7). 

% 6 ^m^n-^^ (8), Cama ^ Delta I^T 6^^'J>^.^, , 

NLOS ■j.'l;?'] : 

Gama=r /or <Delta ( A ) (8) 

# 7 Delta ( A ) =0.6 ( A h^S^itA. 0.5 1 ^I'^l 

, >^>!LT/a'J-i^ 0.6, ^m^'LOSitxL, Z^i^A^f la 'h^ 0.6, H 
NLOS 'ft it. 

. ^JLS 5, ^^^0^;arJ^>jiM^-^.t 6^— #^^#J, ^^i,fe(NODE-B ) 

( LOS ) ^ ^^-sr^^-ftil: ( NLOS ) ♦ ##tX^'J *#^itit lub a Ji 

^g.*^iL^iilS|*^4^#'J|| ( RNC: Radio Network Controller ^ GSM t^'f^ 

LOS i7>^'J^i^?iLii^>fi:^>f*-it#>^. 

F;^7 a 5 ^/f^6^^ NODE-B t %^ LOS -iX^'J^h, i£■=^^X;^il^.{5E.^f 
^^^iSL-S- ( UE ) t;^t7v^iLH^^/ri£LOS-tX^'J;f^Jt^6^^;i-, ititUu^^o;)^ 
\?.mk^^is^ NODE-B ^ RNC. 
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T = 2-1=1 Pi 

-/t2-(t)2 . 

^tb (T/a ), ^iti^b-fl'J^-f Delta ( A ) Bt, ^'jB^i^T^iiL'ftii, ^ittb 
^;?^'J--f Delta ( A ) Bt, ^''J^;^ ^^-er^J^^^tii. 

3, ^m^m-^^ 2 # CDMA;f>^it'ft.^,^Af=r^ii-^^^T 
*IL'fti|:6^i'l^'J;^^i-, ^/fii#^lt, ^/ri46^ Delta 

4, 4M^^^^'J^>ic 1 2 Pf\i^¥]—^ CDMA ^^^mtmiL^-^^^ 
6^^tt%^lH'ikt^^m^i^^H, ^ Theta ( 6 ) ^hi]^^i]'^p ^Jj 

5, ^^m^^^]^^^ 4 # CDMA ^>^it'ft.?.t^f^=fJ?.4#-=r 
^-ftitfi^-iX^'J^^i-, ;;fii Theta ( e ) h^^^mt^ 2, 

6, ^^m^^^\^>% 1 2 ^/fii6^— # CDMA ^%^ikit ^AL^^i^m 

^3:A/^^f5^3:;g:i^!±!6^, ^W^^ ^ Alpha ( a ) ##>^S)(*J 
i^^; Alpha ( a ) ^>5^>t 6^^>^. 

7, ^f^m^^^^^ 1 ii 2 ^/fii6^— :f+ CDMA ^p^mt n-^^jt^-^i^^ 
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8. ^f^m^^'\-^^% 1 ^ 2 ^/fai6^— # CDMA ^>^it'ft,^,M,t "^T^i^L-^ 
Pf(i^¥}-^m D, ii— PMiL Kl ^ K2. JL K1>K2; 

ii^^^A^ 5, 

10. 4^^*t*5Ljf'J^ill 1 2 ^/ri£6^— ^ CDMA ^P^m,it^AM.^-^:fSi 
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